Cyclic adenosine 3',5'-monophosphate analogues modulate rat placental cell growth and differentiation.
Cyclic adenosine 3',5'-monophosphate (cAMP) has been implicated in the control of placental function. The present investigation was designed to evaluate the actions of cAMP analogues on the control of rat placental development. Two model systems were used to assess the actions of cAMP in the placenta: 1) a rat placental cell line and 2) rat labyrinth placental explants. Elevation of intracellular cAMP via treatment with cAMP analogues, 3-isobutyl-1-methylxanthine, forskolin, or cholera toxin inhibited placental cell DNA synthesis whereas treatment with an analogue to cyclic guanosine 3',5'-monophosphate was without effect. The inhibitory actions of dibutyryl cAMP on DNA synthesis were at least partially reversible and were not the result of metabolic toxicity. Dibutyryl cAMP had dramatic effects on the organization and morphology of placental cells growing in vitro and diminished the ability of the placental cells to grow following transplantation into allogeneic hosts. Differentiation-associated characteristics of rat placental cells were also affected by cAMP. cAMP analogues stimulated placental cell progesterone release and inhibited placental cell alkaline phosphatase activity. Dibutyryl cAMP had effects on placental labyrinth explants similar to its effects on the placental cell line. Dibutyryl cAMP inhibited explant outgrowth while stimulating explant release of progesterone. In summary, cAMP effectively modulates the growth and differentiation of rat placental cells in vitro.